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© Vent for flashback plug. 



© A flashback vent plug (22) is provided for cath- 
eters (16) with air vents (28) drilled by a laser beam 
which allow venting of the hollow plug (22) upon 
venous entry, but which vents (28) are so small that 
blood cannot pass. As a result, no leakage ever 
takes place. As a further feature of the invention, is 
the addition of a component to the resin making up 
the vent plug body (24) which optimizes absorption 



of the laser beam wave length. The air vent design 
of this invention provides sufficient cross-section for 
achieving the required air flow, and therefore rapid 
flashback and venous entry indication, yet its cost of 
manufacture is considerably reduced when com- 
pared to plug designs that involve multi-step assem- 
bly. 
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VENT FOR FLASHBACK PLUG 



Background and Statement of the Invention 



This invention relates to intravenous needle 
assemblies and, more particularly, to a plug usable 
with an intravenous needle for detecting the pres- 
ence of the needle point within a blood vessel, and 
for preventing flow of blood from the assembly 
during the venous puncture procedure. The device 
provides for venting air rapidly, in order to enable 
the blood to flow from the blood vessel into a 
transparent blood-detecting chamber under venous 
pressure and in some cases more rapidly, than has 
been the case in the past, while at the same time 
preventing any blood flow through the vent pas- 
sages. 

During the placement of a needle or flexible 
catheter into a vein or other body member, it is 
desirable to determine whether or not the tip of the 
needle or catheter is properly situated within the 
vessel. Because the introduction of the assembly 
into the vein is normally accomplished by the use 
of an opaque rigid metallic needle, it is impossible 
to detect the presence of blood in the needle and 
needle hub. 

Because of this, prior art introducer needles 
are equipped with a hub having a transparent flash 
chamber into which the blood flows to indicate that 
the needle point is properly placed. Many such 
devices, however, have leakage problems which 
cause blood flow over the hands of the user. It is 
important to avoid such circumstances, because of 
the potential for transfer of disease in exposure to 
blood from a patient. In providing a chamber with 
means for venting air therefrom so that the blood 
will flow rapidly into the chamber for indication of 
venous entry, the air vents have a tendency to 
leak. 

With this invention, by contrast, a flashback 
assembly is provided with transparent walls to in- 
dicate the presence of blood in the hub of the 
assembly and that the needle has, indeed, entered 
the vein of a patient, with the vent being comprised 
of a required cross-section of actual venting area, 
but with vent holes much smaller than those 
achieved in the prior art. This is arranged in accor- 
dance with this invention by the use of a laser for 
drilling the vent holes. By doing so, the laser pro- 
vides the same or a greater cross-sectional area of 
actual air venting, while at the same time providing 
holes which are small enough to prevent the leak- 
age of blood through the air vents. 

In accordance with this invention, a laser is 
used for drilling one or an array of small holes in 
the end of the flow control plug. The hole or holes 



comprise a total sufficient cross-sectional area to 
provide flashback times at least equivalent or better 
than the prior art plugs utilizing other conventional 
venting methods such as membranes, sintered 
5 thermoplastics, or slit valves. 

The laser utilized for drilling the holes may be, 
for example, a YAG laser (yttrium-aluminum-gar- 
net). Also, a ruby laser may be utilized, but the 
YAG laser is preferred. The holes will have a diam- 
w eter of less than 0.002 inches and, preferably, less 
than 0.001 inch. In this connection, it has been 
determined that holes of 0.003 inches or above in 
diameter leak blood at venous pressures. 

In considering generally the conditions for car- 
75 rying out the invention herein, it has been deter- 
mined that conventional thermoplastic materials 
such as polyethylene do not absorb the laser beam 
wave length to the level required for producing the 
holes in accordance herewith, without containing an 
20 additive which increases absorption. Thus, it was 
found in accordance with this invention that an 
additive such as ACRA-WAX® added to the ma- 
terial under consideration provides the proper ab- 
sorption characteristics for plugs made in accor- 
25 dance with this invention. That is, it is important 
that when the holes are being drilled a proper level 
or degree of absorption of a laser wave length 
takes place in order to achieve vaporization of the 
material, and, hence, properly drilled holes. If the 
30 proper level is not obtained, melting of the material 
takes place with clogging of such small holes. 

Thus, pellets of polyethylene were provided 
with a one percent quantity, by weight, of ACRA- 
WAX® and extruded into ribbons of about 0.005 
35 inches thick. Circular samples of this material were 
drilled with the YAG laser. A sample with three 
holes drilled in the sample with each hole of less 
than 0.002 inches in diameter were tested utilizing 
a dyed water to indicate the presence of the liquid 
40 in the plug of the invention. The test indicated not 
only rapid flashback time but an absence of leak- 
age. 

In considering further the conditions for carry- 
ing out the invention here, the following thermo- 

45 plastic materials are representative of materials 
which may be utilized for formulating the plugs of 
the invention. These materials are polyethylene as 
indicated above, polypropylene, polyvinyl chloride, 
acrylonitrile-butadiene-styrene terpolymer, polyeth- 

50 ylene terephthalate and polyurethane. It will be 
understood that other materials may be used as 
long as they come within the operating parameters 
discussed herein. While most materials listed 
above will not have the appropriate absorption re- 
quirement necessary for laser drilling as discussed 



3 



EP 0 397 038 A1 



4 



herein, it should be understood that some materials 
will, indeed, have those characteristics, thus elimi- 
nating the need for an additive for that purpose. 

Examples of additives which may be used to 
increase the absorption properties of the thermo- 
plastics utilized with the invention here include AD- 
VAWAX 280, a product of Morton Thiokol, or 
ACRA-WAX® C lubricant, a product of Glyco Incor- 
porated. 488 Main Street, P.O. Box 5100 Norwalk, 
Connecticut 06856. ACRA-WAX is an alkyl amide 
which is the reaction product of ethylene diamine 
and stearic acid. The specific name is N,N -eth- 
ylene bis (stearamide). The additive may be mixed 
with the resin at the rate of within the range of 
between about 0.5 and 5 percent by weight, and, 
preferably, within the range of between about 1.0 
and 3.0 percent by weight. 

In order to prepare the plugs of the invention, 
the following example indicates one representative 
procedure for making such plugs. 

EXAMPLE 



Polyethylene pellets (Eastman 1870A) were 
melt processed and mixed with 1 .0 percent ACRA- 
WAX®, using a twin screw extruder/pelletizer. After 
drying, the pellets were molded into the desired 
plug shape. The appropriate size and number of 
holes were then drilled using a YAG laser as dis- 
cussed above. In this connection the wall of the 
plug to be drilled was arranged to have in the area 
where the holes are to be drilled an even unvarying 
width of about 0.005 inches in thickness. Subse- 
quently, the holes, as discussed above, were 
drilled by the laser in this wall portion. 

Other objects and advantages of this invention 
will be apparent from the following description, the 
accompanying drawings and the appended claims. 



Description of the Drawings 



Fig. 1 is an exploded perspective view of an 
intravenous needle assembly showing the plug of 
the present invention in a position removed from 
the end of the blood-detecting chamber; 

Fig. 2 is a longitudinal cross-sectional view 
of the needle assembly of Fig. 1 showing the plug 
of the invention Inserted within the blood-detecting 
chamber; and 

Fig. 3 is an end view of the plug as viewed 
from the left In Fig. 2. 

Referring to the drawings in which like refer- 
ence characters refer to like parts throughout the 
several views thereof. Figs. 1 and 2 illustrate the 



vent plug of the invention as used in an intravenous 
needle assembly as shown generally at 10. The 
assembly includes an introducer needle 15 which 
is in the form of a hollow hypodermic needle hav- 

5 ing a point 14 on one end thereof. Needle 15 is 
secured at its blunt end to a plastic hub 12 which 
has a transparent blood-detecting chamber 20 in- 
tegral with its proximal end. The entire hub and 
blood-detecting chamber assembly may, prefer- 

70 ably, be molded in one piece from a suitable clear 
plastic material. 

In the preferred embodiment, needle 15 serves 
the function of introducing a flexible plastic catheter 
16 into a vein or other body vessel. Catheter 16 is 

15 attached to a hub 15 at its proximal end, and hub 
15 is adapted to be removably secured to a fitting 
32 on the distal end of hub 12. 

The present invention eliminates the necessity 
for any complex form of operation necessary to 

20 indicate venous entry and provides a relatively 
simple, one-piece plug which performs the function 
of rapid indication of venous entry. This is achieved 
with the plug of the invention by having an in- 
creased cross-sectional vent area combined for 

25 venting air from the plug, so that when venous 
entry is made the blood flows rapidly into and fills 
up the transparent chamber in the hub of the 
assembly, as discussed herein. Nevertheless, the 
individual holes are of such small dimension that 

30 blood will not flow through them so that there is no 
contamination to the user of the device by the 
blood of a patient upon which the assembly of the 
invention is being utilized. This reduces the expo- 
sure to AIDS, hepatitis or other diseases carried by 

35 the blood of patients, for example. 

The plug of the invention is shown generally in 
Fig. 1 at 22 and includes a substantially cylindrical 
body portion 24 having extending from the front 
end thereof, a neck portion 27. As can be seen In 

40 Fig. 2. neck portion 27 includes an internal cylin- 
drical passage 26. The front face 30 of neck por- 
tion 27 is a wall of substantially even thickness, as 
discussed above. The wall 30 Is formed so that it 
has a thickness of around 0.005 inches in order to 

45 be appropriate for receiving a plurality of laser 
drilled openings 28. As discussed above, laser 
openings 28 are drilled to have a diameter of less 
than 0.002 Inches and preferably 0.001 inch. 

The number of laser drilled holes 28 provided 

so will depend upon the dimension of the assembly 
being utilized and the volume of air required to be 
vented through holes 28 from the transparent 
chamber 20, so that when the point 14 of needle 
15 is inserted into the vein of a patient blood will 

55 flow rapidly back through needle 15 into the trans- 
parent chamber 20. This happens because the air 
under venous pressure moves rapidly through vent 
holes 28. As can be seen in Fig. 3, three such vent 
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holes 28 are shown. However, a greater number 
may be selected, as discussed above, depending 
upon the desired properties for the individual plug 
being formulated. 

To initiate the introduction of .-. redle into a 5 
vein, in accordance with the unit o? the invention 
herein, the unit is fully assembled as shown in Fig. 
2 with catheter 16 positioned over needle 15 and 
with plug 22 firmly seated into the rear or proximal 
end of blood-detecting chamber 20. The introduc- 10 
tion of the needle point 14 into a vein causes blood 
to flow through the hollow needle and into the 
blood detecting chamber 20. 

Air contained within the hollow needle and the 
blood-detecting chamber will be forced by the 75 
blood through the vent holes 28 out into the at- 
mosphere. Obviously, blood flowing into chamber 
20 will be detected by the operator through the 
transparent wall thereof. Because of the extremely 
small size of the vent holes 28, blood will be 20 
retained within the chamber and not permitted to 
pass to the passage 26 in plug 22. Thereafter, 
when it is desired to attach an administration set or 
other device to the catheter hub, it is only neces- 
sary to withdraw the needle from the catheter and. 25 
thereby, expose the open female luer end of hub 
18 for the appropriate male fitting. 

Alternatively, needle 15 may be used indepen- 
dently of catheter 16 and an administration set or 
other device may be attached directly to the blood- 30 
detecting chamber 20 by merely removing plug 22 
therefrom. 

As will be apparent from the foregoing, the 
invention herein provides an effective device for 
detecting the presence of an introducer needle 35 
point within the vein of a patient and for preventing 
the loss of blood from the needle assembly. More- 
over, the device of the invention may be made with 
relatively inexpensive materials and known conven- 
tional equipment which makes the plug of the in- 40 
vention particularly appropriate for mass production 
techniques and reduced cost. 

While the form of apparatus herein described 
constitutes a preferred embodiment of the inven- 
tion, it is to be understood that the invention is not 45 
limited to the precise form of apparatus shown, and 
that changes may be made therein without depart- 
ing from the scope of the invention which is de- 
fined in the appended daims. For example, as 
discussed previously, a greater or lesser number of 50 
holes may be drilled by the laser beam with the 
limitation only being the requirement for the par- 
ticular plug dimensions being utilized. Moreover, a 
wide variety or selection of thermoplastic materials 
may be utilized provided the appropriate additive is 55 
selected, when required, in the proper quantity in 
order to increase absorption of the laser beam 
wave length appropriately to the level required for 



vaporization of the material being worked upon as 
opposed to melting that material. That is, in order 
to provide effective holes of such small dimension, 
it is necessary for the material to be vaporized. If 
the material melts then the proper holes will not be 
provided in such small dimensions. 

Alternatively, as will be understood by 
practitioners-in-the-art materials may be selected 
which have sufficient absorption characteristics so 
that an additive is not required. 



Claims 

1. A plug for use in plugging the proximal end 
of a transparent flashback chamber in an intra- 
venous needle assembly, said plug for providing air 
venting of said flashback chamber, said plug com- 
prising 

(a) a hollow body defining an air vent pas- 
sage; 

(b) a hollow neck portion positioned on the 
distal end of said body, said neck portion being 
integral with said body portion; 

(c) a front face on the distal end of said neck 
portion; 

(d) said front face being thin-walled and of 
the same thickness throughout; 

(e) a plurality of vent holes in said front face; 

(f) said vent holes being laser drilled vent 
holes; and 

(g) at least said thin-walled front face being 
comprised of a thermoplastic material having suffi- 
cient laser absorption characteristics to vaporize 
under the effect of a laster beam. 

2. The plug of Claim 1, further characterized by 
(a) said plug being comprised of a material 

selected from the group consisting of polyethylene, 
polypropylene, polyvinyl chloride, acrylonitrile- 
butadiene-styrene terpolymer. polyethylene tereph- 
thalate, polyurethane and mixtures thereof. 

3. The plug of Claim 1 , further characterized by 
(a) said front face having a thickness of 

about 0.005 inches. 

4. The plug of Claim 1 , further characterized by 
(a) said plurality of vent holes having a diam- 
eter within the range of between about less than 
0.001 inch and 0.002 inches. 

5. The plug of Claim 1 , further characterized by 
(a) said thin-walled front face having in per- 
cent by weight an amount of an additive effective 
for optimizing said vaporization. 

6. The plug of Claim 4, further characterized by 
(a) said additive is present in percent by 

weight within the range of between about 0.5 and 5 
percent. 

7. The plug of Claim 4, further characterized by 
(a) said additive is a reaction product of ethylene 
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diamine and stearic acid. 

8. The plug of Claim 7, further characterized by 
(a) said additive is N.N -ethylene bis 

(stearamide). 

9. An intravenous needle assembly comprising 5 

(a) a hollow pointed needle; 

(b) a hub secured to the proximal end of 
said needle; 

(c) said hub having a transparent blood-de- 
tecting chamber; io 

(d) the plug of Claim 1 removably secured in 
said chamber; and 

(d) said plug for venting air from said trans- 
parent blood-detecting chamber. 

10. The needle assembly of Claim 9, further 15 
characterized by 

(a) said plurality of vent holes having a diam- 
eter within the range of between about less than 
0.001 inch and 0.002 inches. 
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